Introduction 11 12
According to the latest IPCC report, hydrological response to global warming is one of 13 the major uncertainties of future climate predictions (Trenberth et al., 2007) . This is 14 especially so for dryland regions, characterised by ephemeral streams (Tooth, 2000) , 15 where there is added uncertainty due to: a) a lack of monitoring station networks and 16 hence instrumental records; and b) the spatial and temporal variability of ephemeral 17 river flow, meaning that even for gauged ephemeral streams there are likely to be fewer 18 observed floods than for their perennial counterparts (Schick, 1988) . This is a critical The OSL samples (Aitken, 1998) were dated at the luminescence facility of the Israel 2 Geological Survey. Sand samples were collected in the field using PVC cylinders, from 3 which quartz particles with grain sizes of 88-125 μm were extracted from the bulk 4 sediment samples using routine laboratory procedures (Porat, 2006) . Approximately 5 5 mg of the purified quartz was deposited on 10-mm aluminium discs using silicon spray 6 as an adhesive. Single aliquot measurements were done on either a Risø DA-12 or DA-7 20 TL/OSL reader, equipped with calibrated 90Sr β sources. Quartz stimulation was 8 carried out with a green-filtered halogen bulb or blue LED and detection was through 7-9 mm U-340 filters. The equivalent dose (De) was determined using the OSL signal and 10 the standard single aliquot regenerative dose (SAR) protocol (Murray and Wintle, 11 2000), with between 13 and 36 aliquots measured for each sample. Preheats ranged 12 from 220 to 260°C; test dose was 4.5-5 Gy and a cut heat of 180-240°C was used to 13 remove unstable signals. The OSL signal was measured at 125°C to background level. 14 The OSL dates are given as years before 2007, with calendar ages indicated in brackets 15 (see Table 2 for full details). 16 
17
The two dating methods provided consistent results as indicated by similar ages 18 obtained for samples taken from the same flood unit (e.g., B1-2/11; Tables 1 and 2 sand deposits susceptible to scour and fill, leading to increased uncertainty on the 23 discharge estimates at these sites. 24
25
The palaeoflood data were complemented with instrumental rainfall data compiled from 1 towns within the Buffels catchment (see Fig. 1 The floodplain geomorphology shows two alluvial surfaces at 4 and 1.5 m above the 2 channel bed respectively (Fig. 1 ). The highest bench shows a reworked surface with 3 high flow channels, chute and chute bars related to at least two different stages of 4 evolution. On the upper floodplain surface, three stratigraphic profiles were described 5 (K12, K13, K14). The most complete (K13) is up to 3.5 m in thickness with sixteen 6 flood units identified (Fig. 2) 
Discussion 16
Although the earliest palaeoflood deposits of the Buffels River, found at Messelpad, 17 were dated to the first millennium BC (Fig. 3B) , the three study reaches provide a 18 common 700-yr time frame for investigating the occurrence and minimum magnitudes 19 of the largest floods of this ephemeral river. Figure 5 shows individual palaeofloods for 20 the study reaches, with vertical black bars designating floods dated either by 21 radiocarbon or OSL techniques. Horizontal bars show the 2-sigma (68%) age 22 uncertainty. For high age uncertainty, estimated palaeoflood age was placed at the 23 midpoint of the calibration sector representing the highest age probability (e.g., samples 24 BM7/5, and K6/7, Table 1 ); otherwise, the midpoint of the 2-sigma calibration interval 25 was used. Vertical blue bars represent undated stratigraphic units. A tentative age was 1 assigned to each sedimentary flood unit considering: 1) bracketing age intervals within 2 the stratigraphic section; and 2) the stratigraphic record and dated flood deposits at all 3 three sites, based on the assumption that high magnitude floods were generated at the 4 basin scale. During the period of overlapping documentary and instrumental records 5 (since AD 1800) the assigned palaeoflood age was based on documented flood years 6 with the bracketing ages provided by the dated geochronology. In Figure 5 , light brown 7 shaded areas show the minimum discharge for the specified time periods required for 8 emplacing a new deposit on top of the flood bench. The pre-1600s palaeoflood 9 stratigraphic record at both Kamassies and Messelpad mainly captured the more 10 extreme events, while a more complete record for this period is preserved at 11
Rooifontein. By contrast, the post-1600s stratigraphic record of large floods is better 12 preserved at the Kamassies and Messelpad reaches. In the Buffels River, within the northern limit of the winter-rainfall region, it is difficult 12 to precisely determine flood response to climatic variability given the contrasting 13 resolutions of the palaeoflood and Makapansgat Valley stalagmite records (Fig. 6) . The 14 palaeoflood record generally shows a sustained frequency of large floods during cold 15 episodes (e.g., AD 1600-1800) and a decreasing occurrence of large floods during 16 warmer conditions (e.g., 1425-1600 and after 1925). However, the highest frequency of 17 large floods occurred at times of transition between climate episodes as evident by 18 comparison of δ 18 O changes against numbers of large and medium size floods (Fig. 6) . Table 2 . Optically stimulated luminescence dating results from slackwater flood 8 deposits in the Buffels River. Samples have recycling ratios mostly within 5% of 1.0. 9 IRSL consist of less than 5% of the OSL signal. The α, β and γ dose rates were 10 calculated from the concentrations of the radioisotopes (K, U, Th) and the cosmic dose 11 rates estimated from burial depths. The α contribution is 30-60 Gy/a (not in Table) . 12 Water content estimated at 5±2%. a Number of aliquots measured for each sample used 13 to calculate the mean, from a total number of preparations (in parentheses). 
